We investigated the effect of adult density on male and female longevity and behavioural interactions in a mass-reared strain of the medfly. Male survival decreased significantly, and male-male behavioural interactions increased significantly, with increasing male density (males were kept at 1, 2, 6 and 10 flies per 285 cm 2 in pots of 5.5 cm in diameter and 12 cm high). No such effects were observed in females over the same density range. This suggests that male survival decreased in response to the deleterious effects of male-male behavioural interactions. At the highest density, courtship wing fanning directed towards other males decreased significantly over time. In addition, as either density or male-biased sex ratio increased, males were increasingly likely to be engaged in courtship wing fanning that was not directed towards females. These results suggest that high adult density may significantly reduce male reproductive success, by decreasing survival and mating success. The results highlight the potentially high survival costs of male-male interactions and indicate differences in the nature of reproductive costs in the two sexes.
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Adult density can significantly affect longevity and reproductive success in a wide range of organisms (e.g. Finch 1990). Crowding, and the associated increased stress, aggression, competition or physical damage, often leads to decreased longevity (e.g. Pearl & Parker 1922; Pearl et al. 1927; Davis 1945; Dingle 1968; Ragland & Sohal 1973 , 1975 Finch 1990; Frankham & Loebel 1992; Graves & Mueller 1993; Carey et al. 1995) . Adult density can also affect reproductive success. For example, in Drosophila melanogaster remating frequency is altered by adult density (Gromko & Gerhart 1984; Harshman et al. 1988; Ochando et al. 1996) . However, the direction of the association between density and remating is reported as positive for some strains and not others (Harshman et al. 1988 ). In D. melanogaster, interactions between males are reported to decrease at high adult densities because of low levels of territoriality (Hoffmann & Cacoyianni 1990) . Thus interactions between individuals may not always increase with density, as might intuitively be expected.
One component of reproductive success that is expected to be particularly sensitive to density is male mating success, an important component of overall male fitness (Brittnacher 1981; Partridge et al. 1985) . In the rusty grain beetle, Cryptolestes ferrugineus, the reduction in longevity of individuals confined together, relative to individuals kept alone, was greater in males than females (White & Bell 1993) . Longevity also decreased as the sex ratio became more male biased. These findings suggested that males kept at high density suffered greater reduction in survival probability than females, possibly as a result of high premating and mating costs, although their behaviour was not observed.
In Mediterranean fruitflies (medflies), high adult densities lead to increased mortality rates in males and females, but do not alter age-specific mortality patterns (Carey et al. 1995) . Previous studies of the effect of density on behaviour, using mass-reared strains of this species (Briceño et al. 1996 (Briceño et al. , 1998 Briceño & Eberhard 1998) , have shown that courtship duration at high fly densities is reduced, owing to an increased probability of interruption during courtship bouts (Briceño & Eberhard 1998) . Mass-reared males are also more likely to mount females without previously courting them, and initiate courtship at smaller male-female distances than wild males (Briceño & Eberhard 1998) . Males may also spend more time pheromone calling when other males are in the vicinity (McDonald 1987) . In the wild, males group together in leks of 3-20 males on the underside of leaves and release pheromone that can attract individuals of both sexes (Féron 1962; Ohinata et al. 1977; Shelly et al. 1993) . Pheromone is released when males evert their
